ABSTRACT
INTRODUCTION
Date Palm (Phoenix dactylifera L.) is dioecious perennial species (2n=36) of the Arecaceae and is one of the most important liliopsidaous fruit crop in Arab countries. The family Arecaceae comprises about 200 genera and 2500 species distributed through tropical and subtropical regions around the world (FAO statistics 2008) . Date palm propagated either by seeds but the resulted seedlings differ considerably in fruit quality, harvesting time and production potential or by offshoots, but this method of propagation has been faced by the fact that date palm produce relatively few offshoots suitable for transplanting in its lifetime ( Zaid and De Wet, 2002) . Rapid propagation of date palm through tissue culture is the most promising technique for production of sufficient plant materials with high quality (Sane et al., 2006) . In reviewing date palm micropropagation, several reports have been published. The early attempts via zygotic embryos have been done by Schroeder (1970) . However, various explants tissues have been examined i.e. shoot tip (El-Bellaj et al., 2000 and Al-Khayri, 2001 ), leaf primordial (Beauchesne et al., 1986; Ibrahim and Hegazy, 1998 , 1999 Hegazy et al., 2009) , axillary bud (Sharma et al., 1984; Zaid and Tisserat, 1983a) , root (Zaid and Tisserat, 1983b) and finally inflorescence ( Drira and Benbadis, 1985; Hegazy, 2008) . Organogenesis and somatic embryogenesis are the two techniques currently used in various laboratories in the world for in vitro mass propagation of date palm (Al Kaabi et al., 2007) . Organogenesis in date palm has a low efficiency due to the low number of explants that respond in vitro, the long time required for the initiation phase, the low multiplication rate and the strong influence of the variety (Beauchesne et al., 1986) . Somatic embryos could be formed indirectly through callus (Tisserat, 1984) or directly without any intervening callus phase (Hegazy, 2003) . In palms, until forty years ago, the most reports were achieved through indirect somatic embryogenesis pathway. Only, few workers attempted to the direct organogenesis method (Ibrahim and Hegazy, 1999; Drira and Benbadis 1985; McCubbin and Zaid, 2007) and direct embryogenesis method (Hegazy, 2003) .
The aim of this work was to study the availability of micropropagate the high quality date palm ''Medjool'' (semidry cultivar 20-30% moisture content in their fruits) through a pioneer pathway (direct somatic embryos occurred on the proliferated axillary buds), to avoid callus regeneration off-types is a rather new approach.
MATERIALS AND METHODS
The present investigation was carried out in the Plant Tissue Culture Laboratory, Plant Biotechnology Department of the Genetic Engineering and Biotechnology Research Institute (GEBRI), Sadat City, Minufiya University Egypt, during the period 2007-2010. Shoot tips explant were obtained from 3 years-old offshoots of female date palm ''Medjool'' have high quality fruits grown at, Mr. Nabil Abdrabo model farm, Al-Katta Desert, Gizza governorate, Egypt.
The MS basal medium (Murashige and Skooge, 1962) modified with [ glutamine (200 mg/L), bioten (0.5 mg/L), adenine sulphate (20 mg/L), thiamine-HCl (10 mg/L), Capantothenate (10 mg/L), a ascorbic acid (75 mg/L), citric acid (75 mg/L), NaH 2 PO 4 . 2H 2 O (170 mg/L), activated charcoal (1.5 g/L) and raised sucrose up to (40 g/L)]was used. The pH of the media was adjusted to 5.6 with 0.1 M KOH or 0.1 M HCl prior to gelling agent addition. Media were dispensed either in a glass tubes (25 x 2.5 cm; Borosil ) capped with Bellco plastic caps containing 15 ml or into jars (150 ml) at the rate of 35-40 ml/jar and autoclaved at 121°C and 1.2 Kg/cm² for 20 min.
Plant material sterilization:
For excising the shoot tip explant, the outer leaves and fiber sheath were removed from offshoots acropetally with a hatchet and sharp knife (always sprayed with etheyl alcohol 70 %) until reached 3.0 -4.0 cm in width and 6.0 -8.0 cm in length. Under aseptic conditions, plant materials were surface sterilized twice by soaked in commercial disinfectant Clorox (5.25 % NaOCl) solution 2% for 30 min, 2 drops/ 100 ml solution of Tween 20 (polyoxyethylenesorbitan monolaurate) as wetting agent were used. Then rinsed with sterile distilled water followed by immersed in sterilized mercuric chloride solution (0.1%) for 10 min. It was then rinsed with sterile distilled water and soaked in a filter sterilized antioxidant solution (citric acid and ascorbic acid) each at concentration of 150 mg/L. Finally were kept in the refrigerator (8°C) for 2 hours prior to shorten. Additional leaves were removed one by one till reach shoot tip (0.7 to 1 cm²) then cultured.
I. Effect of some growth regulators on axillary bud proliferation:
Shoot tips were cultured individually on modified MS medium supplemented with auxin [NOA ( Naphthoxy acetic acid)] and cytokinins [BA (6-benzylaminopurine), Kin (6-Furfurylaminopurine) and 2iP (6-(ŷ,ŷ-dimethylallylamino purine)] were used (mg/L) ; Control (free hormone), NOA (0.5), {NOA: BA, 0.5:1}, {NOA: Kin, 0.5:1}, {NOA: 2iP, 0.5:1} and {NOA: BA: Kin: 2iP, 0.5:1:1:1} and solidified with gelrite (2 g/L). Nine jars (replicates) were used for etch treatment. Cultures were incubated in total darkness at 25±1°C. and recultured 3 times to the same medium 4 weeks intervals. Data of fresh wt. (g) and axillary bud proliferation % of the three consecutive recultures were recorded.
Effect of putrescine on embryos formation:
Proliferated axillary buds obtained from the previous experiment were carefully separated from shoot tips and individually cultured on the best growth regulators combination of the previous experiment in addition to polyamine (PAs) i.e. putrescine at concentrations 0, 100, 150 and 200 (mg/L). Nine jars (replicates) were used for etch treatment. Cultures were exposed to 16-h photoperiod using fluorescent tubes with a light intensity of 1500 lux for 8 weeks. Each 4 weeks, data of bud formed embryos % and no. of embryos / bud were recorded.
Effect of embryos position:
To overcome the obstacles faced somatic embryos development. Axillary buds originating embryos resulted from the previous experiment were transferred to the same medium and their embryos were subjected to two positions:-1-Embryos removal from the bud. 2-Embryos left intact with the bud. Nine jars were used for each treatment. Incubation was achieved at the same previously mentioned conditions. After 8 weeks, percentages of embryos survival and growth were recorded.
Effect of putrescine on embryos multiplication rate and growth value:
Previously resulted embryos were cultured on the axillary bud proliferation medium omitted BA in addition to putrescine at the concentration of 0, 50, 100 and 150 (mg/L). Nine jars (replicates) were used for each treatment. Incubation was carried out under the same embryos formation conditions. After 6 weeks, data of embryos no., multiplication rate, fresh wt. (g) and growth value were recorded.
Effect of IBA on root formation:
Healthy shoots were individually cultured on basal MS medium supplemented with sucrose (30 g/L) in addition to IBA (indole-3-butyric acid) at the concentration of 0, 0.5, 1.0, and 2.0 (mg/L) and solidified with phyto-agar (6.0 g/L). Nine glass tubes (replicates) were used for each treatment. Cultures were incubated under the same conditions previously mentioned with raised light intensity up to 3000 lux. After 8 weeks, data of root formation %, no. of roots and root length (cm) were recorded.
Effect of soil mixture types on acclimatization:
Plantlets were removed from rooting medium, rinsed under tap water and immersed in water for 2 h. Roots were immersed in fungicide (Benomyl) solution (0.5 %, w/v) for 5 min. Then, planted in plastic pots (5 ×18 cm) filled with one soil mixture as follows: compost and sand (1:1, v/v), compost and peat moss (1:1, v/v), compost and perlite (1:1, v/v) and compost and vermiculite (1:1, v/v). The plants were covered with transparent polyethylene sheet and sub-irrigated if needed. The potted plants were incubated for 30 days in phytotron at 25 ± 1ºC, relative humidity (80-90 %) and 16 h photoperiod with a light intensity of 1500 lux. Acclimatization was achieved through gradually removing the plastic sheet each day till it totally removed after 30 days. Plants were transferred to plastic greenhouse in tunnel under shade condition (black saran 63%) and were left to grow for another two months. Plants were sub-fertigated once a week with commercial fertilizer of NPK (Sangral, 1.0 g/L) at a ratio of 20: 20: 20. After 3 months survival %, no. of leaves/plant and leaf length (cm) were recorded. Where's GV = Growth value. Fw F = Final fresh wt. Fw i = Initial fresh wt. Statistical analysis: Data were statistically analyzed by one factorial randomized complete design using the SAS (1988) package. The Least Significant Differences among levels of each treatment were compared using L.S.D. test at 5%, according to Steel and Torrie (1980) .
RESULTS AND DISCUSSION
As a result of reviewing a large numbers of date palm micropropagation studies, which demonstrated the in vitro pathways and morphogenesis obtained from different date palm explants (Fig. 1) it is predicted, this is a pioneer report on initiate direct somatic embryos on proliferated axillary buds.
I. Effect of some growth regulators on axillary bud proliferation:
Results showed in Table ( (1986) found that, at the bottom of the young leaves some very little axillary buds are often visible. Auxins at low concentration, enhanced date palm bud growth in vitro after four to six months, gave some signs of budding which is indicates giving true-to-type plantlets. Ziv (1991) stated that in vitro explant culturing necessitates a continuous supply of growth regulators to the culture medium i.e. auxins and cytokinins supplied either singly or in combination at diverse ratios, depending on the species and the type of explant. Date palm shoot tips cultured on medium containing low auxin concentrations initiated leaves and in some cases roots while, high auxin concentrations resulted in the formation of callus (Tisserat, 1979) . Also, Mater (1986) reported that high auxin levels in the medium favored callus growth and low auxin levels favored normal vegetative growth of date palm shoot tip. On the other hand, Zaid and Tisserat (1983a) reported that, addition of growth regulators to nutrient medium was not necessary to stimulate shoot proliferation, better shoot tip development occurred on 10 and 100 mg/L NAA. In addition, Tisserat (1984) reported that addition of cytokinin at any level to date palm tissue culture media did not enhance shoot differentiation.
Effect of putrescine on embryos formation:
Data presented in Table ( 2) and Fig. (1&2-C, D) obtained that addition of putrescine to the axillary bud proliferation medium at the concentration of 150 mg/l recorded the highest significant percentage values of bud formed embryos (55.56%) and no. of embryos/bud (3.78) after 8 weeks as compared with the other studied concentration treatments, i.e. 0, 100 and 200 mg/l. However, among all putrescine concentrations treatments in the first 4 weeks incubation, only addition of 200 mg/l recorded bud formed embryos (11.11%) and no. of embryos/bud (0.67). In contradictory, those formed embryos were encountered a problem in growth, turned brown and destroyed after 8 weeks. Here it is hypothesized predicted that might be as the consequence of embryos left intact with the bud more than 4 weeks caused profound alterations in developmental processes. Altogether this information will be valuable for ongoing experiment. Srivastava (2002) published that, polyamines (PAs) are generally recognized as active regulators of plant growth. They are present in all cells, and their mMolar titer is responsive to physiological effects caused by many agents, such as hormones, light, and stress, but their precise mode of action in plant growth and development is still unclear.
Effect of embryos position:
Data presented in Table ( 3) and Fig. (2-E) indicated that, embryos removal from the bud recorded enormous significant percentages values of survival and growth (100 %) after 8 weeks of incubation as compared with embryos left intact with the bud (0 %). Regard to the undesirable distinctly destroyed embryos resulted, its might be not in a proper position which, retard their development and should be discouraged prior to a certain waste. In this concern Racusen and Schiavone (1990) reported that concerning the origin and perception of positional information in plant embryos and the temporal spatial expression of genes. The spatial distribution of certain gene products is correlated with changes in morphology. However, there is, as yet, insufficient evidence with which to forge a link between positional cues and the expression of genes which influence developmental transitions in embryos. In addition Hegazy, (2003) reported that controlling of date palm embryo's hyperhydricity was achieved by placed embryo clusters submerged in culture medium.
Effect of putrescine on embryos multiplication rate and growth value:
Results obtained in Table ( 4) and Fig. ( 2-F,G) illustrated that embryos cultured on the axillary bud proliferation medium omitted BA in addition to putrescine (100 mg/L) scored the highest significant values of multiplication rate and growth value after 6 weeks of incubation as compared with the other studied concentration treatments, i.e. 0, 50 and 150 mg/l. in contrast, elevated putrescine concentration up to 150 mg/L recorded significant reversible effect in all growth characters as compared with the best treatment 100 mg/L. Similar results were obtained by Hegazy (2008) found on date palm floral buds ''Selmy'' that embryos cultured on modified MS medium in addition to putrescine (100 mg/L) obtained significant values of multiplication rate and growth value as well as total soluble protein and phenylalanine ammonialyase (PAL) activity. Srivastava (2002) published that, PAs metabolism is affected by auxins, cytokinins, and gibberellins in several plant systems and that PAs are essential for many of the growth responses attributed to these hormones. The specific roles of PAs in these responses are unknown.
Effect of IBA on root formation:
Data presented in Table ( 6) and Fig. (2-H) indicated that, shoots cultured on basal MS medium supplemented with IBA (1.0 mg/L) were recorded the highest significant values of root formation (100 %), roots no. (3.11) and root length (3.88 cm) as compared to the other studied concentrations. Srivastava, (2002) published that; IBA known as a major synthetic auxin used commercially for the induction of adventitious roots. Recently, it has also been identified as a naturally occurring compound derived from IAA via a chain elongation reaction. IBA is also converted to IAA. Reasons for the greater potency of IBA are unclear. Genetic analysis further indicated that high and low rooting responses were probably controlled by multiple genes. In addition, Sane et al., (2006) on date palm they reported that, rooting without hormone resulted in the development of fine ramified roots that were unable to survive when planted in a nursery. However, Picoli et al. (2001) mentioned that failure of hyperhydric plants to grow when transferred to soil may often be due to malfunctioning of the leaf rather than the poor rootability.
Effect of soil mixture types on acclimatization:
Data presented in Table ( 6) and Fig. (2-I) showed that, soil mixture containing compost and perlite (1:1, v/v) recorded the highest significant percentage values of plantlets survival (80 %) as well as higher leaves no. (3.67) and leaf length (17.1 cm) as compared with the other studied soil mixture types. However, compost and sand (1:1, v/v) were recorded the lowest results in plantlets survival (23.33), leaves no. (3.11) and leaf length (10 cm). In this concern, (Hegazy, 2008) suggested that the superiority of compost and perlite could be ascribed to their effects on sparring more suitable conditions for the growing roots. Compost might increase the organic matter content, which in turn improved the soil physical condition. Perlite could hold three to four times its weight of water as well as it was most useful in increasing aeration in mixture. Phillips and Hubstenberger (1995) reported that repetitive embryogenesis showed the best balance of high propagation rates with relatively few off-types. (Hegazy, 2003) reported that direct embryogenesis avoid the genetic instability often associated with somatic embryos obtained indirectly. The high similarity index detected using of AFLP as a molecular procedure for DNA fingerprinting for ''Zaghloul'' and ''Barhee'' vitroplants with their corresponding mothers might indicate that the genetic makeup of the mothers has been retained and therefore, the derived plantlets are true-to-type.
FUTURE WORK
It is hoped to continue these studies to confirm the obtained vitroplants similarity at the molecular level and to evaluate the productivity with regard to the mother. 
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